Through the Lipopolysaccharide Glass: A Potent Antimicrobial Peptide Induces Phase Changes in Membranes.
In the following, molecular simulations are used to reveal unexpected behavior within bacterial membranes. We show that lipopolysaccharide molecules found in these membranes form viscous amorphous solids when they are interlinked with monovalent and divalent cations. The bilayers exhibit both liquid and glassy characteristics, due to the coexistence of both liquid and crystalline domains in the bilayer. Polymyxin B1, a potent antimicrobial peptide, is shown to increase order within the lipopolysaccharide bilayers by inducing the formation of crystalline patches. Crucially we are able to decompose the energetics of insertion into their enthalpic and entropic components. The present coarse-grain molecular dynamics study provides unprecedented insights into the antibacterial action of antimicrobial peptides, thus paving the way for development of novel therapeutic agents to treat multiple drug resistant Gram-negative bacteria.